Sound of Harris in the Outer
So vehemently did the protectionists advocate, and sometimes exaggerate, their case that it has been erroneously assumed, and is still believed, that the St. Kilda Wren narrowly escaped extermination. As long ago as 1884, however, Barrington, who had climbed cliffs on St. Kilda, said of the wren (p. 384): "It would take some of the best cragsmen in the Alpine Club to extirpate it." Two myths became established--that the wren had nearly become extinct and that legislation had saved it. Harrisson and Buthah (1934: 134) remarked that "in 1888 the wren was almost extinct." Apparently they accepted at its face value the statement of Harvie-Brown and Buckley (1888: 56) that the bird "appears to have become almost extinct." They omitted to take account of Harvie-Brown's later admission (1902: 143) that these remarks "were perhaps somewhat premature." The climax was reached when Hudson (1894: 31) Elliott (1895), perhaps influenced by these dismal stories, estimated the total wren population to be fifteen pairs, but as he found three occupied nests--amounting to twenty per cent of the supposed population-the unreliability of his estimate is apparent. Lowe (1934) remarked that the bird nearly became "an interesting memory," and as recently as 1947 an anonymous writer in 'British Birds' referred to the traffic in skins and eggs as having threatened the wren with extinction. Fisher (1948a Fisher ( , 1951 pointed out that such opinions were exaggerated but wrote: "There is no doubt that until well into the present century the wrens were raided, and became rare in the accessible parts of the islands, particularly round the village of Hirta." Even this statement goes beyond the facts.
In 1896 It might seem that human predation on the scale of a dozen nests robbed annually would reduce the population seriously but, although the nest-record cards of the British Trust for Ornithology show that about one-third of the nests of European Wrens come to grief, it remains a common bird. Apparently St. Kilda Wrens re-nest after being robbed (Lowe, 1934:98) son, 1951a, b) . In such small populations evolution may be rapid.
Contrary to the situation in most other regions of St. Kilda it is comparatively easy to estimate numbers in the compact area of the village, and the margin of error in most of the estimates is unlikely to be more than one pair. Fisher based his opinion that the total population of the St. Kilda Wren remains constant on the stability of the breeding population in the village. He wrote (1948b): "We have found evidence from the village sample that the population has not changed in sixteen years." Unfortunately such generalization is unreliable. In seasons when numbers of the European Wren are low one notices that the birds concentrate on the most favorable localities, leaving untenanted the "marginal" areas which are only occupied in peak years (Armstrong, in press). Almost certainly this applies to St. Kilda. Thus a census of the favorable area of the village does not provide an accurate index of the total population. The slopes behind the village constitute a "marginal" area, and as the numbers there vary we have positive evidence of fluctuations in population. Harrisson and Buthah (1934) said they found no wrens on the village slopes or anywhere inland in 1931, though reference is made to a brood fledging from a nest in the glenmwhich is an inland area (Harrisson and Lack, 1934 No doubt small neutral or disputed areas exist and perhaps we may assume that near the peripheries of territories defense tends to diminish in vehemence, but it is improbable that large areas of "no-man's-land" exist in a congested area where a wren is surrounded on all sides by rivals. As the neutral areas established by the European Wren are not very extensive relative to the size of the territory, it is so much the less likely that the St. Kilda Wren differs in this respect. Making allowance for such neutral areas I believe that the wrens I observed in the village area held territories of not less than 15,000 square yards. Some were probably considerably larger.
Along the cliffs Harrisson and Buthah (1934: 138) estimated that 21 out of 33 pairs were between 150 and 300 yards apart. The rest were separated by distances from 300 to 450 yards. Shetland Wrens on low cliffs and Hebridean Wrens on a ridge tend to be about 250 yards from one another (Armstrong, 1952 (Armstrong, , 1953 ). Heath's data (1920) suggest that an Alaska Wren's territory may extend for about a quarter of a mile along the coast. Harrisson and Buthah (1934: 139) stated that the "range" of each pair abutted directly on that of the next, but "there was usually a neutral zone and a certain amount of overlap." This rather inconsistent statement can best be interpreted as indicating that when birds are feeding nestlings the territorial boundaries are not rigidly maintained. Observations by Ferguson-Lees show that at this stage males may defend no more than a radius of 12 yards around the nest. He found an overlap of foraging areas of two pairs nesting 50 yards apart to within about 12 yards of each nest. R. Atkinson (in litt.) also noted intrusion to within a few yards of a nest with young. Such diminution of territorialism when nestlings are being fed is frequent among passefines but is modified among European Wrens by various forms of behavior associated with polygamy.
Reduction in song and sexual and territorial activity is correlated with increasing concern for the nestlings in all races of T. troglodytes which have been studied. In general, sexual and territorial activity are in inverse ratio to domestic activity.
Probably when Harrisson and Buthah, and later, Ferguson-Lees, made their estimates in July and August, territorialism had become subordinated to caring for the young and not only had the area defended diminished, but defensive manifestations had decreased and become less conspicuous. My estimate was made near dawn on June 13 when breeding activity was beginning--the times of day and year when singing and territorialism are at their maximum. Thus it seems that when breeding starts, the territories are comparable in size with those of European Wrens in garden-woodland surroundings (Armstrong, in press) or even larger, but as the needs of the nestlings make increasing demands on the energy of the males the territories tend to contract and their boundaries become vague.
THE CONCEPT O1• "FOOD TERRITORIES"
On the basis of their study of one pair, Harrisson and Buchan came to the conclusion that the St. Kilda Wren's territory is divided into subterritories where food is obtained. They state (1934: 144): "Food territories are further divided into sex territories, each parent tending to feed in exclusive patches not used by the other." As it is of the essence of territory to be defended (Armstrong, 1947 Evidence is accumulating to show that family size in birds is closely related to the expenditure of time and energy in foraging. It is the availability of food and not merely its presence which is relevant.
Whatever importance a territory may possess as a foraging area is dependent on the food's being obtainable without an uneconomical expenditure of time and energy. If the feeding areas in a territory were all at the periphery, so much time would be occupied in fetching food that the nestlings might be undernourished. Moreover, a territory might contain adequate food and yet, if prey were difficult to find or the organisms very small, it might be impossible for the birds to rear young. The much-debated question of the food value of nesting territory will not be decided by considering whether or not the birds forage throughout the whole territory. A very large territory might be essential to the successful reproduction of a pair of birds because scattered widely in it were a few comparatively rich areas where food could be obtained expeditiously. The diminution in territorialism among birds feeding nestlings is a consequence of the fact that defensive activities are a dissipation of time and energy at this stage. If at the beginning of the breeding season a number of birds so divide up an area that there will subsequently be sufficient food for the family in each domain, it does not matter whether the boundaries later become indefinite and defense of the territories breaks down. What is essential is that the species should be equipped with inherited behavior-patterns, related to the establishment of territory, such that when the time for feeding the nestlings arrives there will be, in normal seasons, an adequate and sufficiently available food supply. 
T. t. zetlandicus is predominantly monogamous and so, probably, is T. t. alascensis, for Heath (1920) noticed that the male is diligent in A•S•RONO, St. Kilda Wren
[Vol. 70 feeding nestlings. Thus it appears that the wrens in bleak, northern insular habitats tend to be monogamous while those of southern "continental" habitats incline to polygamy. The principle involved is discussed later in this paper and also elsewhere (1952, and in press).
1X•EST-BUILDING
The nest is built by the male, as in all races which have been studied, although exceptionally femme European Wrens may build. Heath (1920) was mistaken in assuming that the female Alaska Wren makes the nest. On the whole, the nest of the St. Kilda Wren is more crudely constructed than the nests of T. t. islandicus (Armstrong, 1950c) , T. t. zetlandicus, T. t. hebridensis, and T. t. troglodytes. Judging by published descriptions it is also often less well fashioned than the nests of T. t. mglleri, T. t. kabylorum, T. t. hiemalls, T. t. alascensis, and other races for which details are available. Many are built rather loosely of coarse grass and tend to be bulkier and to have wider apertures than do nests of European Wrens (Kearton, 1897). Others in aleits or other cramped cavities consist of a shell or cup of vegetable material, mainly moss. They are frequently well concealed. Perhaps the crudity of many nests is due more to the use of recalcitrant materials than to lack of craftsmanship for Dixon (1898) saw nests which he spoke of as being beautifully made of moss with the threshold strengthened with grass stalks.
In the village area the nests are in cleits, dilapidated cottages, and stone byres, many of which were used as dwellings before the cottages were built about the middle of last century. The nesting sites are commonly over, or quite near to, the low entrance of the aleits. 
BREEDING SEASON
Many observers have speculated as to the period of breeding and the occurrence of second broods. Analysis of the data available from all sources indicates that the main laying period lies from the last week of May until about mid-June, with the peak probably early in June, but there is seasonal variation of about a fortnight and apparently a greater "spread" of nesting than is usual among insectivorous birds of temperate regions. It is exceptional for young to fledge earlier than the last fortnight in June. Such second brood clutches as occur would therefore appear about the first fortnight of July. As there is so little evidence of nests with eggs during this period, second broods cannot be usual. Nest predation does not seem to be sufficiently severe for more than a few of the late nests to be considered as replacements, so it would seem that the St. Kilda Wren, like the Shetland race, tends to spread its nesting and to rear comparatively few second broods.
NESTLING PERIOD
Neither the incubation nor the nestling period is known. The only records of the feeding rhythm are those of Harrisson and Buchan (1936). They stated that during the first week the young are fed on the average 150 times a day and that this is equivalent to about 40 feedings per chick. They speak of 10 to 13 feedings per hour at nests where both parents were active. Such a tempo may be far exceeded by a single European Wren. A female made just over 360 visits to five young on their fifth day and 560 to four chicks when they were sixteen days old (Whitehouse and Armstrong, in press).
Harrisson and Buchan considered that the share of the sexes is about equal though some of their observations suggest that at one nest the male was most active. Atkinson (in littO noticed that the day before fledging the male did most of the feeding. In any race of Theoretically such pauses could be due either to the young being satiated and not stimulating the parents by begging or to the scarcity of food necessitating interludes while the parents satisfied their own hunger. As the feeding tempo is more rapid at nests of European Wrens the latter hypothesis is more probable. from the data, it is evident that the behavior of this race diverges in some respects from that of T. t. troglodytes. The latter's adaptations include polygamy, multiple nest-building, regular second broods, and highly functional song; but the St. Kilda Wren is monogamous, builds few nests, is probably often single-brooded, and song seems to play a somewhat lesser r81e in its life. In these respects the behavior of the St. Kilda Wren approximates that of other northern insular races. Although little has been recorded of the Asian and North American subspecies, it seems that the races of T. troglodytes tend towards one of two types, "northern insular" or "continental," the former being characterized by monogamy, the latter by polygamy and a high development of multiple nest-building.
Probably these distinctions in pair-bond and behavior are determined by the availability of food for the nestlings, since the wrens of the bleakest habitats are the least polygamous. The St. Kilda Wren belongs to this type, and we have noted various indications that, at least in some seasons, it suffers from food stringchoy, territorial trespassing, slow feeding tempo at the nest, and nest mortality. Taken separately each of these might be explained as due to some other factor, but together the hypothesis of lack of available food is most plausible. On the other hand, the polygamy of the European Wren is correlated with a relatively highly available food supply. To what extent these differences in behavior are environmentally determined or have become innate and genetically fixed is debatable. In regard to song there are strong grounds for believing that the racial differences have a genetic basis, and it may well be found that in some other respects divergence in behar/or is more than a merely environmental adaptation. One is impressed by the fact that wren accommodation to a new type of environment is attained by the integration of a group of adaptations. Such integratire adaptation may play an important part in speciation. 1. The literature dealing with the St. K/Ida Wren is critically examined, and it is argued that, contrary to the opinion of a number of writers, the bird was never near extermination. It is also suggested that legislation designed to preserve it was not only ineffective but may have increased its jeopardy.
2. Evidence is adduced indicating that numbers fluctuate considerably.
3. The sexual food territory concept is shown to be unproven. 4. Information in regard to the breeding cycle is reviewed and comparisons made with other races.
